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® BecU9phys|oipgy positioning catheter. 



® Methods ahd apparatus are discflos^ for tr^ting 
body tissue whereby a section of tissue is dr^ into 
contact with the open distal end of the lirst passage- 
way of tfe appaialus. A tissde tredtiiient fluid Is 
introduced into the second passageway for treating 
the desired section of tissue retained within the first 
passageway. Methods and apparatus are also dis* 



closed ^ poisatjoning a rnedic^ device at a desired: 
location witWn the heart A portion of the apparatus 
is retained at a desired location o* the heart and a 
medical dcfvice is extended through a passajgeway 6f • 
the apparatus for cont^*ng |tf)e heart at ^^^^ 
location. . . ' - ■; * 
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RELD Of THE INVENTION 

The present invention generally relates to cath- 
eters for use in the diagnosis or treatment of dis- 
orders fourvd in bodily tissues in general and heart 
tissue in particular. More specifically/the present 
invention relates to novel methods and catheter 
apparatus for isolating and treating a selected tis- 
sue site and to nov^ methods and apparatus for 
providing a stat>le base for posKioning a medical 
device at a selected location within the heart for 
diagnosing or treating heart tissue. 

BACKGROUND ART 

Catheters and catheter-Bke deyices have been 
used for many years in the diagnosis or treatment 
of various disorders or conditions within the human 
body. It is become commonplace/ for example, to 
introduce catheters through the vascular system of 
patient in order to diagnose or treat conditions 
within the human heart. 

One example of a catheter for treating txxjy 
tissue is described in U.S. Patent No. 4^,744. 
The medical catheter descrit>ed therein is used in 
treating internal tumors or other growths, located on 
the internal body tissue of a patient The catheter is 
inserted into the patient's body and is advanced to 
the area to be treated. X-rays allow the physician 
to monitor the progress of the catt>eter through the 
patient* s body. Once the tip pi the catheter reaches 
the area of tissue to be treated, tfie catheter tip is . 
heated and applied to the tumor so as to elirninate 
it. 

Another catheter and catheterization method 
are described in U.S. Patent No. 5.147.355, The 
catheter in that patent is also guided through a 
patient's t>lood vessels to a location within the 
patient's body, such as the area of the heart, so 
that the tip of the catheter is adjacent to ttie area of 
tissue to be treaidd. Once in place, the tip of the . 
catheter is crybgenicany coded and applied to the , 
selected area of tissue. Applying ttie super-cpkJ tip 
of the catheter itbiates the area of ti^e. 

A catheter for treating disorders associated 
with the conduction of electrical signals in cardiac 
tissue is described in U.S. Patent No. 4.641,649. 
The catheter described therein includes an antenna 
located at the distal tip of the catheter. The antenna 
receives electrical signals from the heart and traris- 
mits them to a recording device, thus purportedly 
allowing the physician to determine the source of 
the cardiac dsorder. Once the source has been 
located, radio frequency or microwave frequency 
electrical energy is applied to the section of tissue 
through the tip of the catheter to eliminate the 
source of the electrical disorder. 



Although the use of catheters for diagnosing ; 
and treating medical conditions has been long ac- 
cepted, one pervasive prot>lem is in arichoririg and 
retaining the catheter tip at the desired section of 
5 body tissue. This problem is most common when 
treating organs that are subjected to repeated 
movements such as the heart As described in 
detail below, the continuous movement of the heart • 
• muscle and pulsating liow of Wood therethrough 
10 often makes it difficult tor a physician to position 
and retain the catheter tip at a selected site within 
the heart long enough to perform the desired treat- 
ment procedure (e.g. ablation) or diagnosis. 

The human heart has four chambers for receive 
75 ing blood and for pumping it to various parts of the 
body. In particular, the two upper chambers of the 
heart are called atriums, and ttie two slower' charn- 
. . ;l)ers are called ventricles. 

During normal operation of the heart, oxygen^ 
20 poor Wood returning from the upper and lower 
extremities of the body enters the upper right 
chaml>er known as the right atrium. The right atri- 
um fills with Wood and eventually contracts to 
expel the blood through the tricuspid valve to the 
25 lower right chamber known as the right ventricle. 
As the right atrium relaxes, bkxxl fills the right 
ventrkJe. Contractbn of the right ventrk:le ejects 
the blood in a pulse-like manner Irom the right 
ventrkde to the pulmonary artery which divides into 
: 30 two branches, one going to each lung. As the 
oxygen-poor blood travels through the lungs, it 
t)ecomes oxygenated Q.e. oxygen-rich). 

The oxygenated bkxxJ leaves the lungs 
through the pulmonary veins and fills the upper lefi 
35 chamber of the heart known as the left atrium. 
When the left atrium contracts, it sends the blood 
through Itie mitral valve to the lower left chamber 
called the left ventrk:le. Contraction of the left ven- 
tricle, which is the stfpnger of tjte two toww cham^ 
40 bers. forces Wood through the main artery of the: 
vascular system known as the. aorta. The aorta . 
branches into rnany smaller arteries and blood ves- 
sels that eventually deliver the p^cygen-rich blood to. 
the rest of the l)ody. v . u- . 

45 Typically, diagnosis or treatrnent of carcBac cfe--: 
orders, such as cardiac arrythmia, requires intro- 
ducing a catheter into the heart as diseased, for 
example, in U.S. Patent Nps. 5.147.305 and 
4.641 ,649. However, as described above, the con- 
so stant contractk>n and relaxation of the heart mus- 
cle, together with the pulsating flow of blood there- 
through, makes accurate placenyent of catheter dif- 
ticuR elVeh in the best of circurr^ances. 

Becau^ of the difficulty \n accurately positfon- 
55 ing and retaining the tip of the catheter tip at the 
desired location in a pumping heart, there exists 
today a need for suitable methods and/or apparatus 
that will allow the physk:ian to anchor and retain 
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the catheter tip at the desired location in the heart 
or other body tissue during the treatment or di- 
agnosis. 

SUMMARY DISCLOSURE OF THE INVENTION 

The present Invention is^directed. in part, to an 
apparatus for. treating txxJy tissue^ The apparatus^ 
comprises an elongated tubular body portion that' . 
has a proximal^^nd portion and a distal end portion. . 
A first passageway extends through the tubular, 
body portion between the proximal end portion and 
the distal end portion and has . an open distal end. 
The apparatus >)clude3 means for drawing a do- 
sired section -of tissue into contact with tlie open 
distal end of .the first passageway so as to Isolate 
the section of^ tissue. A second passageway also 
extends through the tutHjIar t)ody : portion t)etween 
the proximal aid the distal end portions. The sec- 
ond passageway is in fluid communication w'rth the 
first passagevray at a location sufficlentiy proximate 
to the dSstai end portion so that when a treating 
fluid is introduced through the second p^sageway 
and flows into the first passageway, tfie .fluid 
comes into contact -with the .tissue drawn into the 
open dl^ end portion; of the first passageway: 
The flirid b withdrawn through the first passage-: : 
way. Thus, the device is anchored at a . particular 
location of tissue, whidi .helps prevent inadvertent , 
dislocation of fte cattiet^r tip by movement of the 
tissue or l)ody fluids. Also, the pontact between ttie 
distal end. portion of the catheter and tite section of 
tissue, isolates the tissue section frcfm the rest of 
the body. iTiis, dlqws fluid to be. used to treat a. 
desired section of tissue without generally introduc- - 
ing the flMid into tfie tpody or. unnecessarily expos* 
Ing otfier parts of the body to ttie fluids 

More partojiarly, the present invention: i^ di- 
rected to an .apparatus 1or> positioning, a medical 
doyice within ttw heart. The apparatus includes an : ' 
elongated tubular tpody that has proximal end and a 
distal &nd ,pQrpo(\.^ A passageway extends through , 
the tut^ular .txxJy between the proximal epd. and. the - 
distal end portion and is open at the distahend 
portion, Tlie ..apparatus also includes means for 
retaining tfie distal end portion of the apparatus at 
a desired location of the heart A medical device, 
suitable for contacting tt)^ heart a(. the desired 
location, may.^be inserted into the passageway ex- 
iting thrpugh ttw op^^ distal end portion. 
With tfie retaihtig means securing the tubular body > 
at the desired section of tissue^ tfie medical device, 
may be positioned at a particular location for treat- 
ing or cfiagnosing heart conditions despite the con- 
tinuous movement of tfie heart and pulsating move- 
ment of l>lood therethrough. 

The present inventbn is also directed to a 
mettiod for treating body tissue. The method in- . 



dudes providing a catfieter that has proximal end 
portion, a distal end portion, and first and second 
passageways extending between the proximal end 
the distal end portions. The first passageway has 
an open distal end and the first and second pas- 
sageways are in flow communication witti each 
otfier proximate to the distal end portion: In accor- 
dance witfi the method, the open distal end 6f the 
first passageway is placed over ii desired section 
off tissue. The section of t^ue is drawn into con^ 
tact witti the open distal end of tfie first passage- 
way so as to isolate tfie desired section of tissue. 
Ruid Is introduced through tfie second passageway 
to contact or treat tfie selected area of tissue and is 
withdrawn through tfie first passageway! 

Further, tfie present invention is drected to a 
method for firmly positioning a medical device 
within tfie heart TTie method includes providing a 
catheter that -has -a proximat end portion, a distal- 
end portion.- and at least onei passageway extend^ 
ing between the proximal end and the distal end 
portion, tfie passageway being open at the distal 
end portion. The method for positioning a medical 
devlca withln^the heart also Include ttie step of 
locating tfie distal end portion of the catheter at a 
selected position witfiin the heart and securing the 
distal end portion to tfie heart tissue at ttie sdected 
position. This ihaintains the distal end of tfie cath- 
eter at a relatively stable, fixed position despite 
heart movement and allows introduction of a medi^' 
cal device mto the passageway and through the 
proximal end for contacting tfie desired section of. 
heart tissue through the open distal end portion of 
the passageway. 

These and other features of tfie present inven- 
tion are set forth in the foOowing detaoled descrip- 
tion of the accompanying drawvigs. • 

BRIEF DESCRIPTION OF THE DRAWINGS 

f^g. r is a perspective view, partially birokeri ' 
away, of the apparatus of the present invention; 
fig. 2 is a transverse aoss-sectiohal view aldrig ^ ^ 
line 2-2 of the apparatus of Fig. 1 : 
Rg. 2a is a perspective view of the proximal end 
of one or more emlxxJimehts of tfie present 
invention: . 
Rg. 2b is i detailed view of a port'ioh of tl^ 
proximal end of one or more embodiments of 
the present invention; /.v: 
Fig. 3 is a cross-sectional view of a human heart 
with the distal end of the apparatus of tfie ap* 
paratus of Fig: 1 disposed witWn tfie right atrium 
of tfie heart: 

Rg. 4 is a longihidinal cross-sectional view of 
the distal end of the apparatus shown In Fig. 1; 
Rg. 5 is a perspective view, partially broken 
away, of another embodinient of tfie apparatus 
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of the present mvention; 

Fig. 6 IS a transverse cross-sectional view along 

line 6-6 of the apparatus of Fig. 5; 

Fig. 7 is a bngitiidlnal cross-sectiorial view of 

the distal end of the apparatus of Fig. 5; 5 

Fig. 8 is a perspective view, partially broken 

away, of yet another emtjodiment of the apf^ra^ 

tus of the present invention; 

Rg. 9 IS a transverse cross-sectional view along 

One 9-9 of the apparatus of Fig. 8: ,0 

Rg. 10 is a longitudinal aoss-sectional view of 

the distal end of the apparatus of Fig. 8; 

Fig, 11 is a perspective view, partially broken 

away, of anc^her ernbodiment of the . apparatus 
of the present mvention: ,5 
Fig. 12 is a fransverse cross-sectional view 
atong fine 12-12 of the apparatus shown in Fm. 
11- and, -^r^ ... . .... 

Fig, 13 » a bngitudnial . crpss-sectiohal view of 

the dfelal end of the catheter shown in Fig. 11. 20 

Fig. 14 Is a perspective view, partially broken: 

away, of anotfier emtxxjiment of the apparatus 
of the present invention. 

Fig. 15 is a transverse cross-sectbnal view 
atong fine 15-15 off the apparatus shown In Fig. 25 
14;.and ,•; 

Fig. 16 b a kmgltudinaf cross-sectional view of . . 
the distal end of the catheter shown jn Fig. 14; 

DETAILED DESCRIPTION OF THE INVENTION 30 

Turning now to the drawings, Fig. 1 depicts a 
catheter or catheter^type medical instrument 10 
embodying features of the present invention. 

In the embocBment !shown in Rg. 1, catheter 10 35 
inchides an extruded, elongated, polymeric tube 11 
having a proximal end portion 12 and a distal end > = 
portion 14. As used in connection with this and the 
other ernl3iodiriients disclosed, "^distal end portioii" 
generaly means a length of the catheter tubing 40 
^(tending up lo and including the distal Jp. Specifi- 
cally, for catheters and catheter-type devices used 
for treating heart tissue, the term "distal end por- 
tion", as used herein, is understood to mean that 
portion of the catheter, or catheter-type device 45 
which extends mto the heart. As seen in Fig. 1, 
catheter 10 has a first passageway 16 that extends 
through the polymerk: tube from proximal end 12: ; V 
to the distal erid portion 14. A seqond passageway • 
18 also extends, through the polymeric tulje 11 so 
from tr»e proxirnal end 12 to the distal end pcKtbn 
14 parallel to passageway 16. Common wall. 19 
extends substaritially along the length of the lube 
11 between the first and second passageways: 
Passageway 16 terminates in an open distal end 55 
20. Passageway 18 is occluded, such as by a post- 
extrusion sealing, at the distal end lip 22 of the - 
catheter 10 but communicates with passageway 16 



through an opening in common wall 19 near 6peh 
distal end 20. As seen in Fig. 2. first passageway 
16 has a substantially larger cross-sectional area 
than passageway 18. 

A source of suction such as a syringe or a 
vacuum pump may be associated with the first 
passageway 16. For eoeample. as generally de- 
picted in Rg. 2a, syringe 21 may be attached to 
passageway 16 at the proximal end of catheter 10 
near luer lock hub 23. Luer tock hub 23 also 
Includes stopcock 25. With stopcock 25 in the 
'open*^ position and by withdrawing plunger 21a of 
syringe 21, a Auction force within passageWay 16 fe 
established. Stopcock 25 is then turned to the 
dosed position to maintain the suction force and, 
thereby, f^mly secure c^eter tip to the tissue. As 
depkited in detail in Rg. 4. by introdticing a sucbori . 
force through passageway 16, a desired sectfon of 
body tissue is drawn into open disfal end 20 of 
catheter 10 so as to isolate the section of tissue. " 

Passageway 18 is attached to a contrbBaWe^ 
source of .medk:al fhikJ (not shown) near proximal 
end portion 12 of passageway IS. The medical 
fhiid or drug may introduced mto second pas- 
sageway 18 directiy or through hub 29 shown in 
Fig. 2a. Hub 29 may be bifurcated, as shown 'in 
Fig. 2b. so as to keep the proximal ends of pas- 
sageways 16 and 18 separated from each other. 
Regardless of how the medical fluid is admin- 
istered, fluid is introduced into passageway 18 and 
travels from the proximal end 12 to the' distal end 
portion 14 and through ttie opening iri comrhoh wall 
19. As fkiki enters passageway 16 tfirough the 
opening in common wall 1 9. it confcK^ts the section 
of tissue drawn into open distal end 20. The fluidi 
and any kxwe tissue debris exits the cattieter 
through passageway 16. - 

Although suitable for treating various drfferent 
body tissues, the catheter of the present invention 
finds particular applicatfon in the treatment of inter- 
nal body tissue such as heart tissue. In abcordande 
with the method for treating heart tissue^ i cathi^er ' 
of the type described above is introduced percuta- 
neously Into the vascular system of the patient and 
advanced to the area of the heart in a manner weP 
known to those skBled in the art of catheterization. 
Typically, catheter 10- is inserted through a s^ 
lected vein or artery (e.g. ferhoral) and cfir6cted 
through the circi^tory system (hot shown) of the 
patient until it eventually enters the heart. Catheter 
10 may t>e inirdduced into and guided tfirough the / 
body by using, for example; a sheatti or gukJe wire/ 
AKernatively, catheter 10 may be directly intro- 
duced and guided through the body without any 
such guiding device. 

Rg. 3 shows the distal end of the catheter 10 .'. 
inskJe a portion of a human heart 24. The tip of the 
catheter 10 is posittoned so that opening 20 in 
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passageway 16 is located over the section of tissue 
to be. treated or diagnosed. The position of the 
catheter tip may be monitored by using an x-ray as 
descrit)ed in U.S. Patent No. 4.641.649. Once the 
desired section of heart; tissue is loca:ted» a suction . 5 
force is appGed through passageway 16 so as to a 
dravir the desired section of tissqa into the open 
distai end 20. The source: of the suctiori may t)e 
pre-attached to catheter 10 or nuiy be attached by; 
the physician oTKre the tip of the catheter is located 7o 
at the desired section of tissue. The suction^ force 
may t>e applied by withdrawing : the phjnger of a 
syringe or by another vacuurn source, such as a 
vacuum pump as desaibed, for example/ in con- 
nection with Fig. 2a. The suction : force holds the 75 
section of heait tissue dghtty within thcf. distal end 
of the first passageway; simultaneously retaining - 
the cfistal end at that location and seaSng off^ or 
isolating iho secfion of tissue wKhin the distal end 
from tfie rest of the tissue to permit treating of the 20 
selected section tissue if desired., 

Fig.. 4 shows the distai. end of catheter 10 in 
contact with a seqtion of heart tissue 26. As can be 
seen in fig. 4. the open distal .end 20 of passage- 
way lO. is positioned against :the , tissue. 26. The. 25 
sudioh force, applied through passageway 16 
drawvs. -jretains,. and isolates the desired section of 
bssuer26 into ttie open distal end 20 of passage- 
way 16, ■ ■. 

After suction has been appSed and the desired . 30 
sediori .Qf .tissue 26 isolated.ctfie section of tissue 
26 may be treated or ablated with an appropriate 
dmg or otfier fluid introduced at tfie proximal end 
of the second passageway 18. As the fluid travels 
down the , pa^geway 18 toward the distal end ss 
portion of.;tiie catheter.. It . is. (fiverted. by thd oc-.' 
eluded erid 22« through opening 19;and into pas- v 
sageway lQ. There, the fhjid contacts the se^^^ 
heart; tissue drawn into the open distai end 20 of 
passageway 16, The fluid and any. loose debris is 40 
drawn out through, passagevray 16. by the siiction - : 
force. After completion of the treatments the drug or 
medicaf fluid may be replaced with saline or other 
solution so ^ to rinse the catheter 10 (and tiie 
isolated section of tissue). After rinsing, the suction . 45 
force is turned off and the cath^er 10 is removed. 
Thus, a specific section of tissue may t)e treated 
with the^medcal fluid or drug without allowing ttie 
. fluid to enter the body generally .or- coritact .any. v.. 
tissue.other than the desired . tissue. . . . so 

This feature of the present invention has many ; /. 
benefits. For example, by isolating the particular- 
tissue section and by not allowing the treating fluid 
to generally escape , into tiie body, treating fluds 
may be used that perhaps wdd not ordinarily be. .55 
used l}ecause. of possible adverse affects on other- 
parts of the body. There may also t>e l)enefils, not 
yet foreseen, to the abil'rty to place a treating fluid. 



such as a medicament or the like, at a spedfic 
location only. 

An alternative emlxxfiment of the present in- 
vention is shown in Fig. 5. Like the preferried em- 
txxJiment described above and depicted in Figs. 1- 
2. catheter 28 includes an elongated, extruded; - 
polymeric tuk)e fiaving a proxbnal end 30- and a 
distal end portton 32. The catheter 28 includes a 
first passageway 34 and a second passageway 36. 
As shown in Fig. 6. passageways 34 and 36 are 
coaxial. Passageway 36 of catheter 28 is open at 
the distal tip 31 of catheter 28. Passageway 34 is 
also open at end 40 txit does not exteixi to the 
distal tip 31 of distal end portbn 32. 

The cattieter 28 may t)e used in sut>stantialiy ; 
the same way as the method lor trieating body ; 
tissue described above and depicted in Figs. 1-41 
Catheter 28 is introduced mto tfie body of a patient 
and drected to tfie section of heart tissue to be ' 
treated by using, for eexarnple, a sheatti. guide wire 
or no guicfing device at all. Distar tip 31 is posi^ 
tioned over the desired section of tissue and as 
shown in Fig. 7. is tNrought into contact with a : 
section of heart tissue 26. As described alx>ve. a 
suction force is applied through one of the two' 
passagerays. in this embodlnnerit;sthe - s^iction - 
force is applied through outer passaigeway 36: Ttie 
suction force draws a section of heart tissue 26 into 
the open end 38 of the dstal end portbn 32 and 
isolate the section from the r^ of tfie tissue. A - 
drug or ottier medical fluid - is then introduced :; 
through center passageway 34; thereby - directly 
administering the fluid to tiie isolated section of 
heart tissue 26. The mecficai fluid or drug is th^; 
removed through passageway 36 by tfie suction 
force appGed tfierethrough. ^ . 

Figs. 8^10 show a ttiird emtxxJ'iment of the 
present invention. Uke the emtxxjiments descrit>ed. 
above, the catheter '42 shown m Fig. 8 includds'a 
polymeric tube having a proximar end 44 and a 
distal enf5 portion 46. Catheter 42. includes a forst 
passageway 48 and a Second passageway 50. P^- 
sageway 48 has an open distal end tip 49 whereas 
passageway 50 is occluded at tfie distal-most end 
of tfie catheter. Passageway 60. howev^. iribludes . 
an opening In outer cattieter; wall 51 at d ideation 
spaced from the distal end tip 49 of tfie catfieiter 
42. but generally witfiin the distal end portbn 46. 
The passageways 48 and 50 may be si2ed as 
needed tor tfie suction and/or- medical ihstrunrient 
to be inserted. As shown in Rg. 9. it is preferired 
that tfie cross-sectbnal area of the second pas- 
sageway 50 be larger tfian the cross-sedtbnal area^ 
of the first passageway 48 or^ at; least; large 
enough to accommodate a second "wdrldrig" cath- 
eter as descrit»ed t)elow. - 

In accordance witfi tfie niethod of treating body 
tissue generally, and heart tissue in particular, cath- 
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eter 42 is introduced into the kxxJy of a patient and 
advanced to the area oi the heart. As descrit>ed 
above in connection with earlier emtxxjiments, 
catheter 42 may be advanced by using a sheath, 
guide wire or no guiding device whatsoever. The 5 
distal erid tip 49 of the dstal end portion 46 is 
brought into contact with the section of tissue to be 
treated. Fig. 10 shows the distal end portion 46 of 
catheter 42 in contact with a section of heart tissue * 
26. As in tfte above-described emtxxjiments. a lo 
suction force b applied through passageway 48. 
The suction force draws the sectbn of tissue 26 
into open distal end tip 49 of passageway : 48* . 
holding the distal end in a stat>le position wfthin the 
fiearL , Once, the section of tissue 26 is firmly se^ is 
cured to the catheter 42, a second catheter or 
diagru)st]c or surgical device 52 is then inserted v 
through the passageway 50. Catheter 42 may also 
IrYclude tlie hub with or without the bifurcated pas- 
sageway arraingement, as desait^ed previously in 20 
connection with Figs; 2a and 2b/ through which 
surgical device 52 is introduced. In any event, 
surgical de\^ce 52 extends through the passage- 
way 50 and exits passageway 50 through an open- 
jng In side.wall 51 ; Device 52 may be any catheter 25 
or medical device used Ipr diagnosing or treating 
tissual, such as the catheters described in U.S. 
Patent Nos. 4^860,744 and 5.147.355. A rigid or 
hinged^chute or slide 53 may be attached to the 
catheter .near opening in side wall 51 to assist in 30 
directing the second catheter to its desired loca- 
tion. Alteri}ativety, surgical device 52 may extend . 
through passageway. 48 and suction may t>e apr 
pfied.tfirough passageway 50 so as to anchor cfistal 
end portion 46 to the body tissue 26 at the opening : ^ 3S 
in catheter wall 51. 

Thus, apparatus 42 serves as the "positioning" 
cath^er which provides an anchored pathway for ^: 
the second "working* catheter 52. F^oviding .an 
anchored pathway lor the "working" catheter en- 40 
sures that the drug or medical treatment or diagno- 
sis will occur at thovdesired locatbn of the tissue* : 
despite movement :6f the heart or flow of blood: It 
also provides means for accurately positioning . 
comrT>erciafly available catheters and surgical in- ; 45 
struments that do rK)t otherwise have means for 
securely holding the tip of the instrument in place. 

Figs. 11r13 show a fourth embocfirnent of the 
present inventiori. In Fig. 11« a positioning catheter 
54 similar to the positioning catheter described in 50 
Rgs. 8rl0 is shown. Catheter 54 includes an elon- 
gated polymeric tube having a proximal end 56 and ^ 
a distal end portion 58. Catheter 54 includes a 
single passageway 60 that Is occluded at its cfistal 
end tip 62 biit includes an opening in side wall 63 ss 
spaced from ttie distal tip of the catheter. Catheter 
54 further includes wire 64,. the distal end of which 
has been coriiormed into an attachment device 65 : 



such as a hook or coricscrew for securing the distal 
end tip 62 of catheter 54 to the tissue. Alter- 
natively, attachment device 65 may comprise a 
separate piece connected to wire 64. Wire 64 ex- 
tends along that top inner surface of passageway 
60, through hub 59 and is attached at its proximal 
end to knob 61. During operation of catheter 54. 
rotation of knob 61 tums wire 64 witii attachment 
device 65. thereby causing attachiiient device 65. 
which is focated on the' outer surface of catheter 
54, to penetrate the section of tissue and secure 
catheter 54 to the tissue. Alternatively, tiie distal 
end tip 62 of catheter tip may be equipped with an . 
inflatfon devfoe, such as ia balfoon for atraumatically 
anchoring the catheter 

In accordance witfi tfie iriethod of treating body 
tissue, catheter 54 is introduced into the txxiy of 
the patient ark! the distal end portion 58 of the 
catheter 54 Js advanced (as described above) to a 
focatfon near the section of tissue fo t>e treated or 
diagnosed. The cfistal end tip 62 is then gently 
brought into contact witii tfie tissue so as to cause 
shallow penetration of ttie heart tissue 26: by at- 
tachment devfoe 65 focated at the distal tip 6l By 
firmly securing the section of tissue 26 to ttie distal 
tip of catheter 54 in the manner descrit)ed at>ove. 
an anchored pathway for a second "working" cath^ 
eter is provkled. The second "working" catiieter 66 
or ottier surgfoal tod (as desaibed above) is ttien 
introduced into passageway 60 of catheter 54. 
Working catheter 66 is directed through passage- 
way 60 arid the openirig in cattieter wall 63 to the 
sectfon of tissue to be treated or diagnosed: . 

Finally, Figs. 14-16 show a fiftfiembodirrtent c^ 
the. present inveritfon. In F=ig. 14, a positioning 
catheter 68 similar to the positioning catheter de- 
scribed m connection with Figs. 8-10, but utilizing 
an attachn^nt device a3 described above iri ccmv- 
nection witti Figs. 11*13; Is -shown/ Catheter 6iB' 
includes an elongated polymeric tube fiavihg a 
proximal end 70 and a distal end portiorf 72. Cath- 
eter 68 includes a first passageway 74 and a 
second passageway 76, s^epafated by wall 78. Botti 
passageways 74 and 76 dre occluded at the distal^ 
end tip 75. Passageway 76, however, includes an 
opening in outer cattieter wall 80 at a kx^tion 
spaced from the distal end tip 75 of the cattieter 
68, tNJt wKhin the ^distal end portion. A rigid or 
hinged chute or sIkJe 82 may be attached to the 
catheter near opening in side wall 80 to assist in 
directing a second "working" catheter to its desired 
tocation. -.r'^-': • ■ 

Passageway 74 includes wire 84 with ah at- 
tachrnerit device 86 at the distal end of wife 84. As 
desaibed atx>ve. attachment device 86 may be 
provided by forming the distal eriid of wire into the 
desired shape (e.g. hook, corkscrew). Alternatively, 
attachment devfoe 86 may t)e separately conhect- 
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ed to wire 84. Wire 84 extends along the length of 
passageway 74, through hub 88. and is attached at 
its proximal end to knob 90. As described above in 
connection with Figs. 1 1-13. rotating knob 90 turns 
wire 84 with attachment device 86. thereby causing s 
attachmem device 86 to penetrate the section of 
tissue and secure the catheter tip to the body 
tissue. With the catheter-68 firmly anchored to the 
tissue, a second "working" catheter 92 may be 
introduced into passageway 76. jo 

Although the present invention has been de- 
scribed in terms of the prefen^ed embodiment, var- 
ious modificatiohs, some immecfiatety apparent, 
and others apparent only after some study, miay be " 
made without departing from the present invention. : . Vs. 
The scope of the present invention is not to be 
lim'rted by the detailed description of the preferred 
embodiment but. rattier, is to be defined by the : 
claims appended below. 



Claims 



20 



1. Apparatus for treating or investigating body 
tissue, namely heart tissue (24. 26). comprising 

(a) an elongated hibular body portion (10, 29 
28. 42. 54. 68) having a proximal end por- 
tion (12, 30) and a distal end portion (14. 

32. 46. 58. 72). 

(b) at least one first passageway (1 8. 36. 50, 

60. 76) extending through sakJ tubular body 30 
portion (10. 28, 42. 54. 68) between said 
proximal and said distal end portion said 
first passageway (16, 36. 60, 60. 76) having 
an opening to the extertor (20. 38. 49) at 
said distal end portion. 35 

(c) saki operiing being adapted for 

- directly contacting said body tissue 
(24, 26) so that an area of said tissue 
•In contact with said opening can t>eV .;: 
treated by a rfluid conducted through : 4a 
said first pa^geway. ' v- 

and^or for ■ 

- gukling a medrcal device (52, 66. 92) 
disposed wittiin sakJ passageway (50. 

60. 76) for contacting sakJ tissue at a 4s 
desired location. 

(d) anchoring means (20, 38, 49. 65. 86) for 
fixing and hoWing said distal end portion of 
said etongated tobular body portion at said 
tissue under investigatbn or treatment, re- 50 
spectively. 

2. Apparatus according to claim 1 . 

characterised in that said anchoring means 
comprises an opening (20, 38. 49) at the tip 55 
(22, 31) of said elongated tubular body portion 
communicating with a suctbn device prefer- 
ably wrth a syringe (21) by means of a pas- 



sageway (16. 36.48), 
and/or 

an attachment devk:e, namely a barb, a 
hook, a coricscrew. or a threaded connector 
(55, 86) or the like adapted for shallow pene- 
tration of said tissue, preferably said attach- 
ment deyrce (65. 86) being connected to a wire 
(64. 84) fbr rotating said attachment devkre 
and/or 

an inflation device or the Gke fbr anchoring 
said catheter apparatus. 

3. Apparatus according to dairhs 1 or 2, 
characterized in that a second passageway 

, extending through said tubular t)0dy portbn Is 
provkied. . .. ' 

4. Apparatus accorcfing to darni 3. 
characterised in that saki second passageway 
is for introducing flind to said tissue area and 
said first passageway is for removing saki fluid 
from sdd tissue area 

5. Appariatus accorcfing to claims 3 or 4. 
characterized m that said fnrst passageway (16. 
36) has a, larger diameter than said second 
passageway (li8. 34). ^ 

6. Apparatus according to diaim 3; 
characterized iri that said second passageway 
has an openirig at S£ud. distal end portkm. 

7. Apparatus according to one of claims 3 to 6, 
characterized in that said passageways (16. 
18) are generally parallel. ; 

8. Apparatus according to one of claims 3 to 6, 
characterized . in that said passageways (34. 

j; 36) are coaxial. 

9. Apparatus according to claim 6. . 

. • Wheireirt said firist passageway (50, 76) has an 
opening at a location spaced from the distal 
end tip (49. 75) of said distal end portion (46. 
72) and said second passageway (48, 74) has 
an opening at saki distal end tip (49. 75). ' . 

10. Apparatus according to claim 6. : 

wherein sakJ second passageway (50. 76) has 
an opening at a kx:ation spaced from the cfistal 
end tip (49. 76) of said distal end portbn and 
said first passageway has ah opening at sakJ 
distal end tip (49). 
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